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1. Korteweg-de Vries-Burgers $(KdVB)$ :
$\frac{\partial f}{\partial\tau}+\Pi_{1}f\frac{\partial f}{\partial\xi}+\Pi_{2}\frac{\partial^{2}f}{\partial\xi^{2}}+\Pi_{3}\frac{\partial^{3}f}{\partial\xi^{3}}=0$ (1)
2. Schr\"odinger(NLS) :
$i\frac{\partial A}{\partial\tau}+\nu_{3}\frac{\partial^{2}A}{\partial\xi^{2}}+\nu_{1}|A|^{2}A+i\nu_{2}A=0$ (2)
$\tau$ $\xi$ ( ); $f$
1 $A$ ; $\Pi_{i}$ $\nu_{i}$
$(i=1)$ , $(i=2)$ , $(i=3)$
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( [4]
$)$ . NLS (2) $\nu_{1}(<0)$ $v_{2}(>0)$ $\alpha_{0}$
$karrow\infty$ ( [4] 4(a)(b) ).
NLS (2) $\nu_{3}(<0)$ [4] :
$\nu_{3}(k)=\frac{d^{2}\Omega}{dk^{2}}=-\frac{9\alpha_{0}\Delta^{2}\Omega(k)}{(3\alpha_{0}+\Delta^{2}k^{2})^{2}}$ (3)
$\alpha_{0}$ ( ), $k(\Omega)$ $(\Omega\equiv\omega^{*}/\omega_{B}^{*}=O(1)$ $|$
; $\omega$ $\omega_{B}^{*}$ ), $\Delta\equiv R_{0}^{*}/L^{*}=O(1)$
( $L^{*}$ ).
(3) $karrow\infty$ $v_{3}arrow 0$
NLS
$\simeq L^{*}$ [4]. (i)
(ii)





2. NLS : [4] [ (3)]
NLS [7] (3)
( ).











Fig. 1: Weakly nonlinear waves in the low- and high- frequency bands are governed by the






1. Zabusky &Kruskal (1965)
(CTCS): (i) (ii) 2
(iii)
$f \frac{\partial f}{\partial\xi}\approx(\frac{f_{i+1}+f_{i}+f_{i-1}}{3})(\frac{f_{i+1}-f_{i-1}}{2\triangle\xi})$ (4)
2.
3. [ 2(a) ].
3
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Fig. 2: Waveform of pressure perturbation $f$ in the $KdVB$ equation (1) for the case
of initial void fraction $\alpha_{0}=0.01$ , initial bubble radius $R_{e}^{*}=10\mu m$ , frequency $\Omega=1,$
nondimensional amplitude $\sqrt{\epsilon}=0.15$ , and ambient conditions of air-water system; $0\leq$
$\tau\leq 3$ ; and $|\xi|\leq 10$ . Initial condition is burst waveform [see $(a)$ ] and periodic boundary
condition are installed.
3.2 NLS
$A=g\exp(ih)$ $g$ $h$ NLS (2)
$g$
$h$ 2 :
$g \frac{\partial h}{\partial\tau}=\frac{\nu_{3}}{2}[\frac{\partial^{2}g}{\partial\xi^{2}}-g(\frac{\partial h}{\partial\xi})^{2}]+v_{1}g^{3}$ (5)
$\frac{\partial g}{\partial\tau}=-\frac{\nu_{3}}{2}[g\frac{\partial^{2}h}{\partial\xi^{2}}+2(\frac{\partial g}{\partial\xi})(\frac{\partial h}{\partial\xi})]-\nu_{2}g$ (6)
:
1.2 ;









Fig. 3: Waveform of real amplitude of bubble radius $g$ in the NLS equation (2) for the
case of $\alpha_{0}=0.05,$ $\epsilon=0.07$ , wavenumber $k=1$ , and other quantities are the same as
those used in Fig. 2; $0\leq\tau\leq 0.15$ ; and $|\xi|\leq 10$ . Initial condition is $g=1+\exp(-\xi^{2})$















8. 1 $KdVB$ NLS
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